Fires are an important factor involved in the disturbance of forest ecosystems, causing 7 resource damage and the loss of human life. Evaluating forest fire probability can provide an effective 8 method to minimize these losses. In this study, a comprehensive method that integrates remote-sensing 9 data and geographic information systems is proposed to evaluate forest fire probability. In our analysis, 10 we selected four probability indicators: drought index, vegetation condition, topographical factors and 11 anthropogenic factors. To evaluate the influence of anthropogenic factors on fire probability, a distance 12 analysis from fire locations to settlements or roads was conducted to see which distance was associated 13 with a higher probability. The forest fire probability index (FFPI) was calculated to assess the 14 probability level in Heilongjiang Province, China. According to the FFPI, five classes were identified: 15 very low, low, moderate, high, and very high. A receiver operating characteristics (ROC) curve was 16 used as the validation method, and the results of the ROC analysis showed that the proposed model 17 performed well in terms of forest fire probability prediction. The results of this study provide a 18 technical framework for the Department of Forest Resource Management to predict occurrence of fires.
Introduction

23
Fire is considered to be one of the most important factors that disturb forest ecosystems (Cyr et al., November. An inverse distance weighted interpolation method was used to generate the spatial data.
94
Fires are more likely to arise under drought conditions. The calculation formula of PPA was:
where D p was the PPA, P was the amount of precipitation during the fire season, and ̅ was the were considered with second importance which is the main ignition of the study area (Jia, 2018) . (2)
166
where Y represented the four influence factors, x i (i=1,2,3,…,n) contained the variables used for the 167 evaluation of each influence factor, and w i was the weight of each variable.
168
To measure forest fire probability, the FFPI was calculated as: The distance of each fire location to the nearest settlement was calculated. The results showed that 181 the minimum distance was 58 m and the maximum distance was 28,750 m. The medium distance was number of fires relative to the distance to the nearest settlement presented a trend of first increasing, 184 reaching a peak, and then decreasing.
185
Within 1 km of settlements, 41 fires occurred, which accounts for 7.72% of the total fires. More The fire numbers and percentages were considered as the main factors that determine the 206 probability rank of anthropogenic factors. By comprehensively considering the distance analysis result, 207 a rating of fire probability due to anthropogenic factors was set (Table 3) .
208
209 Table 3 . The rating of fire probability of anthropogenic factors
210
Distance to settlements (km) <1 1-6 6-9 9-15 15-20 >20
The rating of fire probability 4 5 4 3 2 1
Distance to road (km) <2 2-6 6-10 10-20 >20
The rating of fire probability 5 4 3 2 1 211
Forest fire probability evaluation 212
According to the method mentioned above, the FFPIs of the study area were calculated and split 213 into five probability classes as shown in Fig. 6 , including very low, low, moderate, high and very high. 
243
In this study, we found an AUC value of 0.790, at the 95% confidence level (Fig. 7) , meaning that 244 the model showed good performance. 
